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ABSTBACT 

This experiment examined developmental changes in the 
ability of iiifants to learn conceptual categories regarding the iiuman 
faca. A total of 108 infants, aged 18, 2^, ^nd 30 weeks, were 
habituar.ed zo (1) the same face in the same orientation, (2) the same 
face in differing orientations, or (3) different faces in different 
orientations. All subjects were then tested for generalization of 
habituation with a familiar face in a novel orientation and a novel 
face in a novel orientation. Results for both 'fixation times during 
post-habituaticn trials and dishabituation to the test stimuli 
indicated little conceptual categorization at 18 weeks, possibly the 
beginnings of such categorization at 2^ weeks, and evidence for 
responding at two different categorical levels Jboth that of a 
"specific face regardless of orientation" and "faces in general") at 
30 weeks of age. These results suggest that concept acquisition 
ability may be present at a much younger age than had previously been 
believed. (Author/MS) 
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Concept Acquisition 
in the Human Infant 

1 

The present experiment was designed to examine developmental changes 
In the ability of infants to learn conceptual categories. Tlie categories 
all dealt v/ith the human face and were at three different levels of abstraction. 

The typical procedure for demonstrating concept learning requires at 
least two phases. In an initial acquisition phase, Ss learn to respond 
similarly to (or are habituated to) a number of different stimuli, all of which 
are members of the same general class or category. A test ohase follows in 
which concept acquisition is inferred from greater generalization to a novel 
member of the same category than to a member of a different category. For 
example, in one condition of their experiment, Faxkender, ^Jright, and 
Waldren (1974) habituated toddlers to pictures of a ' nals and then found more 
generalization of habituation among females to picture ; ")f other animals 
than to pictures of fruit. The fact that the generalization occurred to an 
animal which had not been seen before indicated that the Ss were basing 
their response on some abstract category or concept. 

Habituation and related novelty preference techniques are Ideally 
suited to investigating generalization and discrimination of visual stimuli in 
young infants (Cohen and Gelberv 1975) and a few studies have even examined 
generalization to uhat could bp called the same conceptual category for 
example, resDonding to the same pattern regardless of orientation (McGurk, 
1972; Schwartz, 1975) or to male versus female faces (Cornell, 1974; 
Fagan, 1976), Hovrever, the only '^tudy investigating developmental changes 
in Infants ability to categorize at different levels of abstraction was 
reported by Ccrnell (1974) and his re^;ults must be treated as somewhat 
tentative. He attempted to show that infants x>70uld generalize either to the 
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name facial photor.raph, to a photograph of Lhe same person In a novel 
orientation, or to photof.raphs of females versun males in r.eneral. Unfortunately 
in all three conditions infants might have been respondinc to the same common 
feature such an length or shane of hair, and it was not clear whether or not 
the infants could discriminate the same sex test stimulus from the ones 
presented dnrin- familiarisation. ALso infants were run for the same number 
of trials rather than to a criterion of habituation, and there was some 
evidence that the decreased p.eneralizatlon in some conditions may have 
resulted from a lack of habituation rather than from an inability to acquire 
the concept. 

The present study attempted to correct these deficiencies. One 
hundred and eight infants were tested in all, with 18 males and IS females 
at 18, 24, and 30 weeks of age. I'ithin each ape and sex cateRory, Infants 
were randomly assigned to one of three conditions described below. Each infant 
was brouRht individually into our terting laboratory and placed on his or her 
mother's lap in an enclosed area facing a A' x 4' white display screen. The 
screen was approximately 26' from the infant's eyes. A closed circuit 
television camera facing, the infant throuy^h a 2" hole in the center of the 
screen was used to record fixations. Every trial hepan uith a blinking 
light 5" to the rip;ht of the camera hole. As soon as the infant fixated 
the lip.ht, it went off and was replaced by a 12 x 8 inch slide five inches 
to the left of the hole. The infant was allowed one unrestricLeH look 
per trial. As soon as he or she turned away, the slide went off and the 
blinki'-s li?ht reappeared to bep,in the next trial. Fixation times were 
recorded in an adjacent control room by an observer watching the infant's 
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f..ico on n telovlslon monitor. The rolJahllity of thla taci.nlmic Is 
extremely hir.h with bettor than 987 .-ir.reomcp between two In.lcpendcnt 
observers . 

The do«lf.,n of the experiment ari well ns the stimuli user! in each 
condition arc> presented in Table 1. AH Ss received a 2/> x 24 black nnd 
white checkerboard pattern on tho first and last trials. Those chcckerbo.-;r.ls 
provided both a warm up stimulus .1. the beginninr, of the experiment and a, 
test at tl>e end to determine if looHnf^, time generally decreased durinr, the 
course of the session. Fol lowlnr, the first checkerboard, Infants entered 
the habituation phase of the study in which they were repeatedly j;iven 
either one or more stimuli (dependinp. upon the condition) until their mean 
fixation times on three consecutive trials reached a criterion of less 
than 507. of the mean of their first three looks. The post habituation phase 
included three more trials with the same stimuli to test whether 
habituation had actually occurred. All stimuli in habituation and post 
habituation were color photoe.raphs of adult females in a 3/4 profile 

side orientation. 

In Condition 1 infants were repeatedly sho^m exactly the same 
photo-raph (female 1 in orientation 1). In Condition 2 the slide chanr.ed 
from trial to trial, but it was al-ays the same female person in different 
side orientations. (For example, it may have been female 1 looking- to the 
upper left on trial one, lookinp to the lower right on trial 2, looking to 
the upper rir,ht on trial T, etc.). Condition 3 was identical to Condition 2 
...vcept that the photopraphs were of different females in different side 
orientations on each trial. Finally two test trials were <;iven, one with 
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fein:iln 1 and one with a totally novel fctna.lc. I'owover, for the first time, 
both f iK V ^ were looking: «traij:ht ahead. Order of presentation of the test 
trials and the choice of female 1 anH female N were counterbalanced. 

IW) sets of predictions V7cre made; one set for those infants capable 
of ncnulrinp, the relevant concept in each condition, and a second set for 
tliose Incapable of doln^^ so. Infants able to acquire the concepts should 
respond quite differently in each condition. In Condition 1, the infants were 
habituated only to 'the same face in the same orientation' . Thus a chanj^e 
in either face or orientation should be sufficient to produce dishabltuation. 
In terms of the present experiment, therefore, we predicted that in Condition 1, 
infants would dishabituate to, or look longer aL both test stimuli than at 
the last post habituation stimulus. In Condition 2, the same face was presented 
In varinfT orientations. If Infants were acquiring the relevant concept, 
they should habituate to 'the same face regardless of or citation', and 
dishabltuation should occur only to the novel face. In other words, only 
the fixation tine to F,, should be higher than the last nost habituation 
trial. Finally in Condition 3 both the faces and orlentat * "^ns were varying 
from trial to trial. Habituation should be to female faces in <^eneral'', 
and there should be no dishabltuation to either test stimulus. 

Infants unable to acquire the apnrooriate concepts should respond quite 
differently. Prior research from our laboratory has shox/n that Infants as 
young as 14 weeks of a^^e will dishabituate to the same face in a novel 
orientation. Even if they cannot respond to the more abstract concepts of 
'the same face regardless of orientation' , or female faces in general", they 
should be able to discriminate different orientations. Thus the prediction 
for these infants is that all three conditions should be equivalent to 
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Condition 1» .si cc all Involved habituation to side views and tcntM with 
front views, and in all conditions the infants should d i rdiabitnate to both 
test stimuli. 

Most of the results were .^trair.htforward , In all analyses involving?; 
fixation times rav/ scores were converted to logs to reduce the variance and 
normalise the distributions. Lookinp times to the initial and final 
checkerboard patterns did not differ significantly, althoup.h younf^er S looked 
longer than older ones (1-2 72 ° 15.'''^, p < .001). Therefore, Infants at 
all a(;es did not decrease their fixation times over the course of tlie 
experiment and v/ere f^enerally attentive throuc^hout. 

A comparison of the first three habituation trials vjith the three post 
habituation trials indicated that in all three conditions and at all three 
are levels infants habituated (i.e., looked significantly less during post 
habituation tlian during, the bef^inninjr; of the habituation nhase 
(F = 233.63 p < .001). A significant conditions effect v^as also 
obtained (F = 4.69, p < ,02) with infants' overall fixation times 
non:^\A\r.t lonf^er in Conditions 2 an'l 3^ than in Condition 1. 

Somewhat unexpectedly, even thougli infants looked lon[^er durlnp; 
habituation in the conditions involvlnr; cnanf^inp stimuli, (Conditions 2 and 3) 
no sir;nif leant difference was found either over a^e or over conditions in the 
mean number of trials needed to reach the habituation criterion. (X = 9.6). 

In order to test the major predictions of the study, separate 

analyses of variance were run at each ar.e conoarinf^ the last post habituation 

trial, , and the two test trials, and F , At 1^ and 2A 

'3 1 • • 

weeks the analyses produced significant Trials effects (F^ « 9.36, p < .01, 
and F =» 7.52, n < .01) but no Conditions effect or Conditions x Trials 
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Intor.ictlon. At hoth a»»aM rlio rosults Imlicatcc! tna: acro':^ ron^lltlons 
Infants were lookln;'; si^^nif lc:.inl Lv loujU'r "it tlie tvo test stlnnl L tlian at 
the notti liabltuatlon stjmulns. 

The iitorv wa:^ quite different at 30 weel's of a;:.e. No roHablo main 
effect of either Conditions or Trials ^^7ar» found, but the interaction ))ctwoon 
Conditions and Trials .sijrnif leant , ,^ » 3.2^s o < .02) indiratinjr 

tliat the three conditions did have a differential effect on fixation tines 
to the ter5t stimuli. Fir,urefi 1, 1^. and 3 vshovf these effects alone with the 
results of one tailed t-tests conmar^nr. the nost habituaticm stimulus with 
each of the test stimuli. 

As can be seen from Fir.ure 1, at 13 v;eeks , infants in all three 

conditions tended to lool' lonf:er at both test stimuli than at . Differences 

bet\veen and either F, or F^, were sir.nif leant in Condition 1, were 
3 1* N. 

of borderline sif»rlf icance in Condition 2, but were not quite significant 
in Condition 3. The nrohlem in Condition 3 resulted from one atypical 
infant who looked 13 seconds at and only 2 seconds at F^ _ and F^^^ . 

When his data were removed, performance in Condition3 approximated that of 
Condition 2. 

As shown in Fip,ure 2, at 2A weeks the results were essentially the 
same as for 18 we'-'-s. In all three conditions infants looked longer at the 
two test .-itinuli than they did at the last post habituation stimulus. 

The Conditions x Trials interaction at 30 weeks of at^e is shown in 
Figure 3. In Condition 1 these older infants looked sif^nif icantly lonp.er 
at both test stimuli than at P^. while in Crndition 2 they looked lon<^er 
only at the novel face, and in Condition 3 they looked the same or less at 
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both lrj;t stlniill ihixn at V . 

T\\o prcruMit ro:ailtn wil:h 10 vrook (nfnntM wore nroclsoly wlint w.is 

prodictod for Sr; who were cnpabJe oT abr.Lract Ino; or cl I ffereiiL lat lin', 
ripnropr late conre])tual cater;orier> rtM'ar^Inr. Ibe lunpan face. T'ur thermore , the 
data Indicates' at at thir; a^,o Infanris can acquire a vailoLy of cator.orlcs 
rarir.i^^^' ^r^^rn ,i particular orientation of a face, to a narltcular face 
regard lens of orientation, to facer: (or at least female faces) in t'cneral. 
^'v contrast, infants at the yoimp:er two ac^es responded similarly in all 
(!ondl tionr; . Tliey seemed to be .sensit ive to a change from a side to a frontal 
orientation, but not to the invariant: features of a particular face or of 
faces in p.eneral. 

The procedure used in this study renresented an improvement over 
the one used by Cornell (197^). Since all infants in the nresent experiment 
were habituated to a criterion, one can be rnasonahly confident that at all 
a.f^.es infants had encoded whatever information about faces they were able to 
encode. The fact that all three a<^cs infants d ishabit\iated to both test 
stimuli in Condition 1 indicated that the infants were able to discriminate 
the habituation from the test stimuli. Alco the fact that the 30 week old 
Infants responded differently in the test following each habituation condition 
indicated t!iat the Infants could r " be '\Tsinp. their resoonses on the same 
distinctive features in all conditions. 

The present results were nulte similar to those reported recently by 
Fap,an (197f^). I!e tested only 29 v/eek old Infants and found them capable 
of generalizing either to the same face In a novel orientrtlon, or to same 
sex faces when he presented multiple exainnles of these faces during a 

10 
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I amM l.U' t :'at Ion prrlo*!. ir 1 iioa of '\0 uv('k nMs nn^U'l" ('Oiid 1 1 ( orv: I and \ 

in the pr^vwMif: r.rutly protliicea tin* sa- u» roiu; I m; i on , Onlv v;Iumi nuiJrl!>lo I'xampliv' 
ot t'acofi wiTo nrt-uMito.l <lurlnf» liabnaiillon did ili* V) voolc old Infanr:'; 
jU'n'?ralI/o to '-oth faccii in tho tost. -Potrovor, unlike I'a'',an who fotnu' t'^ar 
ono I'xainplo of an Individual's face ffiffloltMit to produce jrcMiora 1 i:^a t i on 

to another orle*ntarlon of the anne fa.'.e, comparing 30 weelv old Infants in 
rh«» Tiresent experiment under Condi. tlonr. I versus 2 su(>>v*!5tf'. nniltiple exanples 
facilltaLt? generalization to the sa.ie face in a different orl'^ntntlon as well. 

One miehf: be temnted to ariMu* that the reason the and ?Ji week old 
lnfant^; in the T>re^;ent r;Ludv lool;ed longer at hotli test stimuli undt^r all 
^:ondltlon^; was tliat ihey simply preferred to look at faces in a frontal 
orientation than at tlie same faces in a side orientation, . from an 

unpublished study in our Jahoratorv do not support thau arr^unent. Fourteen, 
IH, 22, rind week old infants wore habituated either to a frontal or side 
view of a face and then tested with the opposite viev/. Althoup.h :t all ar.cs 
the infants did d 1 f;l)ah i tuate when the orientation vvs chan^^od , neither overall 
fixation tine nor amount of dishahi tuation v\as related to tlie type of 
orientation tlie Infants were viewing,. 

Final ly while the present cxncrimont demonstrates concent acnuisition 
at 30 weeks of ape, one should not interpret the findlnr.s with yo:m<:er Ss to 
mean that infants under 29 or 30 weeks are incaoablc of acnuirinf: a concent or 
of abstracting the relevant catenoric. 1 infornation from a set cf cliane.in^; 
stimuli. Mcr,urk (1972), for example, found that 26 week old infants cotild 
general i;^o to the same sliane in a different rotation, ^iven nrovious experiL.pce 
with the shane In a varipty of other rotations and a .study on shnne constancy 
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i\\ thi* lUiitMn hit aiu 

of I JMit.it I iM» t rr>i- t r L» 1 io i V [.\\ 

f'hti i , If,, iloMS not .ipt)tMi' It^ loo I rultlul to alfniiMt [o soar^ li ff>r 
tlif iNirld'St ,it whlth aw iiUant ran iorv\ anv iN>M<*'''it: or tMtcv.oi'y. Noro 

poan 1 iw^f ti 1 U^vo ! tM>innnr a 1 ovu'fUioiis rii^'.'it It v;hat t:vt)os of ronr(M»ts Ci\\\ })v 
arqulr' il at (IM f rrpMr ar.t^s , \;iiat: aro the iiilniiiun lurihor of oxam:>li'f« nooded to 
forn tliosi* (-(Mwa^nts, *in(l how that rnfnlmiim nunhor rlianf^o ovor ar*,i'? Theso 

art* riomc ot the qiifstlonr; v/f int<'n'I Lo pursue* In our fiituro roKoarch. 
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COflOITIOfIS PRETEST HABITOATIOM miM , HT POST-TEST 



CHECK. F,T,F^„F,,,.... F,,,F,,,F,, F,F 



^11' '"it '"ll"'** IT IT 11 !• ii 

II CHECK. F]]' f']?' ""is ''l7'^3'''l9 ^''"!• ™' 

III CHECK Fn'f^22'^33"*" ^77* ''sr ™' 



F„ refers to Face 1 in side orientation 1, to Face 2 in side orientation 2, 16 
II 

etc. F, and F-,. refer to Faces, 1 and ^! in frontal orientations. 
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Fip.ure Captions 

Fipure 1. Log fixation tines by 13 week old infants to the last 
oost habituation trial (P^) , and test trials with the familiar face in 
a frontal orientation (F^^), and a novel face in a frontal orientation 
(F^^ ), following either habituation to the same face in the same orientation 
(Condition I), the same face in varying orientations (Condition 11)., or 
different faces In varying? orientation . (Condition III), 

Figure 2, Log fixation times by 24 week old infants to the last 
post habituation trial (P^) , and test trials with the familiar face in 
a frontal orientation (F^ ), and a novel face in a frontal orientation 
(Fy^^), following either habituation to the same face in the same orientation 
(Condition I), the same face in varying orientations (Condition II), or 
different faces in varying orientation (Condition III), 

Figure 3. Log fixation times by 30 week old infants to the last 
post habituation trial (P^), and test trials with the familiar face in 
a frontal orientation ^^2*^* ^ novel face in a frontal orientation 

(Fj^^), following either habituation to the same face in the same orientation 
Condition I), the same face in varying orientations (Condition II), or 
different faces in varying orientation (Condition III), 
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